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1 . (Currently Amended) A crown ether chelating compound having formula: 




wh a r el n 

Y ic O, S, MR 4 or In ntot?nT. whewta ° 4 te rn i nrtnri from tho arouo oonoict i ng of H, L R x , 
L Se L DYE, d Cm til!"j H i a*yt ™ H hetewafyl rin^ iwctom. which alkv l or ring oyctom l o 
opti o nally oubc t ltut ffTl try tetefleWj-azido, fttee Bfrase nm i n n c, Cr, a ll cvlam l noi Cy G 4 a 
dtalkylomino, oym iu , L Rw L 0 U I . H Y r, ff, nll< y l n r C, C„ filK wcythat io Kootf 
optional l y oubotitutod by halogoni am!no t hydroxy, (SQ - R 4 *! (SOiVO - R 4 8 1 (C=0)Rt 
■ (0=0) Q - ti*t or (C-O - NR^ R^i-whefeift 

fl ^ - to ooloctod from tho group oono i ot i ng of H t C+ C fe alky l t LRx, L Sc and - L - 




Ih o group oonoiot i ng of H, G» alkyl, h < 

roup, a b i ologicalfy compat i blo oalt, L Rw L St, and L - 



ft^-and-R ^ - a f o i ndopondont l y co l octod - from tho group Goncioting of Mi Cr G» 
a>kyVC»-G 6 .oarboxyal1 < yl, alpha aoy i oxyal l yl, trialkyteily l t a biologically oompatib l o 
catt, L - Rxi - L Sc and L DYE; or R^ -aed-H 4 8 takon i n oom l 
6 momborod a l iphatic ring that optionally i ncorporatoa an oxygon atom; 



63CB- 



i t l y a covalont li nkag e ; 



oach Rx is indopondontly a roaotivo group ? 
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each Sb. io indop em 
oaoh DYE ic indopondontly a roportor mo l oculo j 
P and Q aro ind o ponrt^'y n L ft " r MP» r Mihnrnin oach R 3 it> Indopondontly H n r O p C» 

r\\\f\(V 

^r-S'raBd-E 3 aro indopondont l y ■ (C R ' A fy (0(0)0^ , (C^ ^GH 6 ^-^ 3 ^ 
aboont, whoro n ■. a, 3 or 1, and e a c h R »4e 4 ndopondont l y H or CI l „ or two R 6 -motetie6 
on adjaoont oarbonc of one or more o f FV itefr tft wr^n takon In comhinntion, form a 6 - 
or 6 momb e rod a l iphatic rin g j 




wherein 

R 1 is selected from the group consisting of -L-R x , -L-S c , -L-DYE, C,-Ci 8 alkyl and Cj-Cu, 
arylalkyl, each of which is optionally substituted by halogen, azido, nitro, nitroso, amino, 
hydroxy, cyano, C-Ce alkoxy, an eryl or heteroaryl ring system. -(S0 2 )-R 1S , -<S0 a )-O- 
R 15 , -(C=0).R 15 , -(C=0)-0-R 18 , -(C=0)-NR ,7 R 18 . C,-C 6 alkylamlno, CrCia dialkylamino, 
C r Ce alkyl or Ci-Ce alkoxy, each of which is itsetf optionally substituted by halogen, 
amino (-NR 17 R 18 ), hydroxy, .(S0 2 )-R 19 , -(SO^-O-R 15 . -<C^O)-R ,6 ( -(C=0)-0-R 18 or - 
(C=0)-NR ,7 R 18 ; 

R 15 is selected from the group c onsisting of H, C r Cp alkvl -I -Ry, -L-Sr; and -L-. 
DYEi 
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R 16 is selected from the arouo consisting of H , C^Cg alkvl. henM a bioloqically 
nnmoatible esterifvina group- a biologic a lly compatible sait, -L-Ry, -L-S n and -L- 
DYE: 

R 17 and R 19 ere independently selected from the group consisting of H. Ci-Ca 
alkvl. C^ca r hnYvalkvt- alpha.acvloxvalkvl. trialkvlsilvl. a biologically CQmpatibli 
salt. -L-Rv. -L-&. and -L-DYE: or R" and R <B taken i n combination form a 5- or 
fi.membered aliphatic ring t hat optionally incorporates an oxygen atom 

each L is independently a covalent linkage; 
each DYE is independently a reporte r melecule; 



«ach Rx is independently an acrvlamlde. a n activated estar of q carboxvlio acid. 

» ^rhox Y liR 6St6r an acvl azlde - an a Rvl nitrile - an a'dehv da - an a|k V' halide ' a " 
nnhy d nria, an aniline, an amine, an a ryl halide. an azide. an aziridlna^a 
hnmnat e , a dlazoalkane. a haloac e tamide. a halotrlazine. a hydrazine, an Imldo 
^y, ^ Iflncvanate. a n teothlocvana^, a maleimide. a Ph0SPhQram|dlt8L.a 
r nB Mh/B platinum comp lex, a sllvl halide, a sulfonvl halide. a thiol and a 
phrtt p»r.tivatabte orouo; 

M ^ is Independently an amino a cid, a peptide, a protein, a polysaccharide, a 
ni ! ft )eoslde. a nucleotide, an oligo nucleotide, a nucleic aoid. a hapten, a psoralen, 
» rtm g , a hormone, a lipid, a lipid asse mbly, a synthetic polymer, a po|ymerio 
microparticlB. a bi ological cell or a virus; 

R 19 and R 20 are Independently selected from the group consisting of H, halegen, azido. 
nitro, nitroso. amino, cyano, -L-R* -L-S c , -L-DYE, C,-Ce alkyl and C,-C 6 alkoxy. each of 
which Is Itself optionally substituted by halogen, amino, hydroxy, -(S0 8 )-R 15 , -(S04)-O- 
R 18 , -(C=0)-R 16 , -(C=0)-0-R ,a , or -(C=0)-NR 17 R 19 ; 

or R 19 and R ffl taken In combination form a fused six-membered benzo moiety that is 
optionally substkuted by halogen, azido. nitro, nitroso, amino, cyano, -L-R x , -L-Sc. 
-L-DYE. d-C 6 alkyl or C,-Ce alkoxy, each of whioh is itself optionally substituted by 
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halogen, amino, hydroxy, -(SOj)-R 15 . -(SO^-O-R 15 . -(C=0)-R 15 , -(C=0)-O-R ,6 ( or - 
(C=0)-NR 17 R 18 ; 

R 7 , R 8 , R 9 and R 10 are Independently seleoted from the group consisting of H, halogen, 
azido, nitro, nitroso, amino, cyano, -L-R x , -L-Sc. -L-DYE, CrC 8 alkyl or Ci-C 6 alkoxy, 
each of which is itself optionally substituted by halogen, amino, hydroxy, -(SO a )-R 15 , - 
(S0 2 )-0-R 15 . -(C=0)-R' 5 . -(C=0)-0-R 1B . or -(C=0)-NR 17 R 19 ; 

or any two adjacent substltuents R 7 -R ,(> , taken in combination, form a fused 8lx- 
membered benzo moiety, which Is optionally substituted by halogen, azldo, nitro, nitroso, 
amino, cyano. -L-R x . -L-S c . -L-DYE, C1-C6 alkyl or Ci-C„ alkoxy. each of which is 
optionally substituted by halogen, amino, hydroxy, -{C=0)-R 18 , -(C»0)-0-R ,e . or -(C=0)- 
NR 17 R 18 ; 

or any two adjacent substltuents R 7 -R 10 , or R 19 and R 20 , taken In combination with each 
other, form a fused DYE. 

2. (Canceled) 

3. (Canceled) 

4. (Currently Amended) The compound according to GtemZ Claim 1 , wherein at 
least one of said R\ R 7 , R 8 , R 9 , R 10 , R 19 or R* is -L-Rx, -L-Sc or -L-DYE or R a in 
combination with R° form a fused DYE. 

5. (Currently Amended) The compound according to Ctaim4 Claim 1 , wherein said 
L is a single covalent bond, or a covalent linkage that is linear or branched, cyclic 
or heterocyclic, saturated or unsaturated, having 1-20 nonhydrogen atoms 
selected from the group consisting of C, N, P, O and S; and are composed of any 
combination of ether, thioether, amine, ester, carboxamlde, sulfonamide, 
hydrazide bonds and aromatic or heteroaromatic bonds. 

6. (Canceled) 
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7. (Currently Amended) The compound according to Glai«-8 Claim 1 . wherein said 
-Rx is seleoted from the group consisting of carboxylic acid, succlnlmidyl ester of 
a carboxylic acid, hydrazlde, amine and a maleimide. 



8. (Canceled) 

9. (Currently Amended) The compound according to Gtaim-S Clajm 1 , wherein said 
-Sc is selected from the group consisting of an antibody or fragment thereof, an 
avidin or streptavidin, a biottn, a blood component protein, a dextran, an enzyme, 
an enzyme inhibitor, a hormone, an IgQ binding protein, a fluorescent protein, a 
growth factor, a lectin, a llpopolysaccharide, a mioroorganism, a metal binding 
protein, a metal chelating moiety, a non-biological microparticle, a peptide toxin, 
a phosphotidylserlne-binding protein, a structural protein, a small-molecule drug, 
or a tyramlde. 

1 0. (Currently Amended) Tne compound according to Claim 5 Claim 1 . wherein said 
-DYE is selected from the group consisting of xanthene, borapolyazaindacene, 
carbocyanine, benzofuran, quinazolinone, indole, a benzazole, oxazine, and 
coumarin. 

1 1 . (Original) The compound according to Claim 1 0, wherein said -DYE moiety is 
independently substituted by a lipophilic group. 

1 2. (Original) The compound according to Claim 1 1 , wherein said lipophilic group Is 
an AM or acetate ester. 



13. (Currently Amended) The compound according to Claim 1 , wherein said 
compound is selected from the group consisting of 
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DYE R 7 R i 



Formula (ll)(a), §j 




Formula (ll){b)*0 




Formula ( ll )(c). 
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■ Fofmulo (ll)(d)r 



R 7 R 1 




1 



10 Formu l a ( l l)(o) nn rl 




fl|\/f\- 

vvw 7 



14. (Original) The compound according to Claim 13, wherein said DYE is selected 
from tha group consisting of borapolyazaindacene, xanthene and Indole. 

1 5. (Original) The compound according to Claim 1 3, wherein said DYE moiety is 
independently substituted by a lipophilic group. 

1 6. (Original) The compound according to Claim 1 5, wherein said lipophilic group Is 
an AM or acetate ester. 

1 7. (Original) The compound according to Claim 1 3, wherein R 7 , R 8 . R 9 , R 10 , R 18 and 
R 80 , when present, are H. 

1 8. (Original) The compound according to Claim 1 7, wherein R 1 Is C,-C 6 alkyl that is 
substituted one or more times by amino (-NR ,7 R 18 ), -(C=0)-0-R ie or -(C=0)- 
NR 1T R 18 . 
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1 9. (Original) The compound according to Claim 1 8, wherein said B 1 is methyl or 
ethyl. 

20. (Original) The compound according to Claim 1 9 wherein said R 16 is selected 1rom 
the group consisting of H, Ci-C« alkyl, benzyl, a biologically compatible 
esterifying group, and a biologically compatible salt. 

21 . (Original) The compound according to Claim 20 wherein said R 16 is methyl. 

22. (Original) The compound according to Claim 1 8 wherein said R 17 and R 18 are 
each methyl. 

23. (Currently Amended) A compound having formula: 
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wherein R 16 is selected from the group consisting of H, C,-Ce alkyl, benzyl, a 
biologically compatible esterlfying group, and a biologically compatible salt; 

R 1B and R 20 are selected from the group consisting of H, halogen, azido, nitro, 
nitroso, amino, cyano, -L-Rx, -L-S c , -L-DYE, C,-C 6 alkyl and C,-C 6 alkoxy, each 
of which is itself optionally substituted by halogen, amino, hydroxy, -(S0 2 )-R ,s , - 
(S0 2 )-0-R 16 , -(C=0)-R 15 , KC=0)-0-R 18 and -(C=0)-NR 17 R ie ; 

or R 19 and R 20 taken in combination form a fused slx-membered benzo moiety 
that Is optionally substituted by halogen, azido, nitro, nitroso, amino, cyano, -L- 
-Rx, -L-Sc. -L-DYE, C r Ce alkyl or d-Ce alkoxy, each of which is Itself optionally 
substituted by halogen, amino, hydroxy, -(SOj)-R 15 . -(SOzJ-OR 16 , -(C*0)-R 1S . - 
(C=0)-O-R ,s , or .(C=0)-NR 17 R 1B ; 

R 18 is selected from the group consisting of H, Ci-C 6 alkyl, -L-R x . -L-Sc and -L- 
DYE; 

R 16 is selected from the group consisting of H, C-Ce alkyl. benzyl, a biologically 
compatible esterifying group, a biologically compatible salt. -L-R x . -L-S c and -L- 
DYE; 

R 17 and R 18 are independently selected from the group consisting of H, C-Cs 
alkyt, C-Cecarboxyalkyl. alpha-acyloxyalkyl, trialkylsilyl, a biologically compatible 
salt, ' -L-Rx, -L-Sc and -L-DYE; or R 17 and R 18 taken In combination form a 5- or 
6-membered aliphatic ring that optionally Incorporates an oxygen atom; 

each L is independently a covalent linkage; 

each R x is independently o roaot i vo group an acrylami^, an activated ester of a 
carhoxvlio acid, a carboxyiio ester, an bcv) azlde. an acvl nitrile. an aldehyde, an 
alkvl halide. an anhydride, a n aniline, an amine, an an/I halide, an azjde, m 
azlridine. a bofan&Xa. a dia rftaikane. a haloacetamlde. a halOtrlazlpe. a 

»f y , an Imldo ester. «n iftoovartat^ an IsothloovP,^ » malelmlde. a 
phosphoramld ita, a reactive platinu m complex, a siMhalide^a sutfonvl hallde, 
thiol and a photoactlva table group; 
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each Sc is independently a conjugated oubstanoo an amino acid, a peptide, a 
protein a polysaccharide, a nuc laoside. a nunlaotida. an oligonucleotide, a 
niirfric acid, a hapten, a psoralen, a druo. a horrnone. a lipid, a lipid assembly, a 
synthetic polvmer. a polymeric m icronarticle. a biological oell or a virus; 

each DYE is independently a reporter molecule; 

R 7 , R 8 , and R 10 are independently selected from the group consisting of H, 
halogen, azido, nitro, nitroso, amino, cyano, -L-R x , -L-S c , -L-DYE, d-C 6 alkyl and 
Ci-C 8 alkoxy, each of which is optionally substituted by halogen, amino, hydroxy, 
-(S0 2 )-R 1S , -{SO^O-R 15 . -(C=0)-R 1S . -(C=0)-0-R 18 , or -(OO-NR 17 ^ 9 ; 

or R 7 taken in combination with R 8 form a fused six-membered benzo moiety, 
which Is optionally substituted by halogen, azido, nitro, nitroso, amino, cyano, -L- 
•Rx. -L-Sc, -L-DYE, d-Cs alkyl or C1-C9 alkoxy, each of which is optionally 
substituted by halogen, amino, hydroxy, -(C=0)-R 1S , -(C=0)-0-R 18 . or -(C=0)- 
NR ,7 R 18 ; and, 

R 2 ' is selected from the group oonsisting of H, C,-Ci 8 alkyl, CrCm arylalkyl and a 
lipophilic group eaoh alkyl is optionally substituted by -(C=0)-R ts , -(C=0)-0-R 18 , 
or Ci-Ce alkoxy. 

24. {Original) The compound according to Claim 23, wherein said R 7 , R 8 , and R 10 are 
H. 

25. (Original) The compound according to Claim 24, wherein said R 19 and R 20 are H. 

26. (Original) The compound according to Claim 25, wherein said R 18 Is methyl or a 
biologically compatible esterifying group. 

27. (Original) The compound according to Claim 23 wherein said R 18 , R 19 or R is - 
L-Sc. 



28. (Currently Amended) A composition comprising: 
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a) a compound according to - any ono of Claimc 1 87 having the formula 




Wherein 

R 1 is selected fr o m thft nrQUP consifttina of -L.Rv. -L-Sr. -L«DYE. Ci-C 1fl alky! apd CrQtt 
arvlalkvl. each of which is opt i onally substituted bv halogen, azido. nitro. nitrosp, amipp, 
hydroxy, cvano 0,-0* alKow. an arvl o r heteroarvl ring system. -fSO»VR 1 '. -fSO ? )-0- 
R 15 -rC=OVR 15 -in=Q>.Q-R 16 , -/n=OlNR 17 R ,a C-C alkvlamlno SsStt dialkylaminP, 
C r Q, alkvl or Q r Cf alkoxv. each of which is H mW optionally substituted by halogen, 
Amjno NNR"R"l hvdrnw. WSQ.VR 1 '. .fSO.VO-R". -((^OVR 16 -fC=OVO-R 18 Of - 
fC s QVNR 17 R 19 ; 

» 

Ci^ aJfrL -t -By- ^§fi and -L- 



I 16 Is selected from the nroup consis ting of H. Ci-flfl alkvl. benzyl. a_bj 
compatible eBtartfvino aro u n- a biologically compatible salt. -L»R; 

DYE; 

R 17 and R ,B ar« Independent ly selected from the group consisting of H, C,-C B 
alkvl. fr-acarhnxvalkvl. alpha-acvloxvalkvl- trlalkvlaiM. a hi^ogicallv compatible 
salt. -L-Rv. -L-S^ and -L-DYF : nr R 17 and P ,B taken In combination form ft 5- or. 
fl-mamhered aliphatic ring tp at optionally Incorporates an oxygen atom; 

eggp L Is independently a , coy^jent linkage: 
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each DYE is independently a reporter molecule; 

oafth Ry |g independently an acrvla mide. an activated eater of a oarboxylic acid, 
a ^rhnwlic eater, an acvl azide. an acvl nitrlle. »n aldehyde, an alkvl halide. an 
gfl hydr jde, an aniline, an amine, an arvl halide. an a7ld*, an azlrldine. a 
hnronate. a diazoalkape, a haloaceta mide. a hatotrjazine. a hydrazine, an imido 
ojtter. an isocvanate. an teothiocvanate. a ma leimide. a phoanhoramidite, a 
reactive platinum complex, a silvl h alide. a suHonvl halide, a thiol and a 
photoactivatable group: 

pafth Rft is independently an amino acid, a peptid e a protein, a polysaccharide, a 
nucleoside, a nucleotide, an oligonucleotid e, a nucleic acid, a hapten, a psoralen, 
a dnm a hormone, a lipid- a lipid asse mbly, a synthetic polymer, a polymeric 
r p|r.rftpflrticle T a bi nlopical cell or a virus: 

| 19 and R 80 are independently selected from the group flonsistino of H. halogen, azldo. 
pitro. nitroso. amino, cvano. -L-S.. -L-DYF q-Cfl alkvl and (VP* alkoxy, each of 
which is itself optionally substituted bv h alooen. amino hvdroxv. -/SOoVR 15 . (SOaKQ: 
R 1S -rC=Q)-R 13 . -fC=01-0-R 16 nr -f n^VNR^R 18 : 

or R 19 and R 20 taken in combination form a fused s iy-memhered henzo moietV that la 
optionally substituted bv halooen. azldo . nltro. nitroso. amino, cyano, -I-Ry. -L-Sn, 
-L-DYE. C,-Cq alkvl or C,-C«. alkoxv. each o f whioh is itself optionally substituted by 
halooen. amino, h vdrow. -(SO,l-R 1s WSf^-O-R". .(C=OVR 18 -^OVOR 16 , or • 
rf^-NR^R": 

R 7 t R 8 . R 9 and R 10 are independently selected from t he orouo consisting of H. halogen, 
artrfo. nitro. nitroso. amino, cvan o, -L-R^. -L-S*. -L-DYE. C,-C ft alkvl or Cj-Cfi alkoxy, 
each of which Is itself optionally substitute o ; hv halooen. amino, hydroxy; -(SQ ? )-R 1S , - 
{SO,l-Q-R 19 . .fn=OV.R ia . -JQ& tQ&l or.rC=Q^.NR 17 R 18 : 



nr any two adjacent substitiients R'-R 10 . taken In combination. f< 

ienzo moietv. whl nh j§ optionally substituted bv halog en- azldo. nitro. nitroso. 



ised six- 



mj 

amino, cvano. -L-Rv .LA. -L-DYE. C^-C. alkv l or C,-C. alkoxv. each of whjph IS 
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o ptionally substituted bv hal o nen. amino, hydroxy. -(C=C»-R 15 . -fC=Q)-Q-R 1fl , or -(C=0)- 
NR 17 R ,B : 



or anv two a™*™* MhmHimnte R 7 -R 10 . or R 19 at 
rrthflr, form a fused DYE: and. 



taken in combination with each 



b) a metal ion that is capable of being chelated by said compound. 

29. (Original) The composition according to Claim 28, wherein said metal ion is 
selected from the group consisting of Na + , Lr, K\ Ca f , Zn* and Rb*. 

30. (Currently Amended) A method for binding a target metal Ion In a sample, 
comprising steps of: 

a) contacting said sample with a metal chelating compound 
nnn nf ri n l mr 1 ■ ? 7 having the formula 

B 7 




wherein 

R 1 is selected fmm the group consisting of -L-R v T -L-So. -L-DYE. C-Cm alKv) and Q^C ia 

nrvlalkvL each of which is optionally substituted hv halogen, arido nltf o, nltroso, amino, 

hydroxy, ovano, C r C alkoxv. an arvt or hgteroarvl rinci system. -(SQ?VF 19 . -(SOa)-Q-. 

fl" , .fC=OVR 1s -rC^-O-P 18 -K^cn-NR^R 18 . C.-C fl alk ylamlno. Os-d, dialkylaminQ. 

p r C fl alkvl or fyc fl alkoxv. each of which Is Itself optionally substituted by halogen. 

15 /^_™_ois - (CsOVO-R 16 or • 



Hmino {-NR 17 R 1B h hVdrO! 
(C=O^NR u R 18 : 
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|s ««|eoted from the group con sisting of H. &-Cn alkyl. -I -R*, •L-Sn a nd . ' L : 
DYE; 

h'b is ,c. ft | ft nt R d from the orouo consisting oj H alkv1 hflnzvl - a Pi ol °q |Cal| V 
nnm patihla Bsterlfving g rou p, a bi o logically compatible salt. -L-Rr. -L-S r and -L- 

DYEl 

r n , id R 16 are independently selected from the group consisting of H. Ci-Cs 

r r r^ oamoxyalkvl. aioha-acvloxval kYi- triaikvlsiM. g hioloaloflllv compatible 
sgJl, .I -Rv. -L-S r and -l-DYE: or R 17 an d R 18 taken In combination form a 5-_q£ 
^.rn ^ rnherfld aliohatlo rino that opt ionally Incorpf rfl tea F n QW(16n atom: 

ga^ fr l la indapendp ntly a covalent linkage: 

Aanh nVE Is indepe ndently a reporter molecule: 

oa *h Rv Is Indeoandantlv an acrvlamlde an activat ed aster of a carboxylic aojd, 
^v vlln ester, an aevl azide. an a *yl nltrile. an alHahyrie an alkvl halide. an 
anhydride, an aniline, an ami r )* , »H flrvl "a''de. an azide, an azlrldjpe, a 
»w™ a t ft| » diayoalkane a haloacetamid e, a halotriazinB a hydrazine, an Imldo 
»<*c,r fln isncyanate. an jsothionvanate. a malaimlda. a Dhosphoramidite, a 
r artlvA platinum complex a silvl ha lide, a sulfonvl hflllrte. a thiol and a 
phAtnartth/atable orouo: 

eaoh So is independently an am |no acid, a peptide, a protein, a polysaccharide, a 
nnnieoside. a nucleotide, an oli q nn..nieotide. a nucleic acid, a hapten, a psoralen 
„ dju g, a hormone, a Hold, a linid assembly, a synthetic polymer, a polymeric 
r njcrpparticle , a hioloqlcal oall or a virus: 

R 19 and R 20 are independently selected fro m the croup consisting of H. halogen, azjdp , 
njtra nltroso. amin o cvano -L-Rv. -L-fi n -PYE C,-C. alkvl and (VCn alRoxy, eaph of 
y frlch Is itself optionally substituted hv ha innpn, amino, hydroxy. -(SO-VR 16 , -(SO P )-Q- 
ft". .rC=OVR 15 , ./r = Q^.R <e .or^C=QVNR ,7 R ,8 : 
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o r R 19 and R 20 taken In combination form a fused sIx.mem hfi r«H henzo moietv that is, 
optionally substituted bv h a looen. azido. nitro. nttroso. amino, cvano, «L-Ry, -l-3fi, 
■i .dye , c r c fl Hlk Y' or c r c " * lko>tv - each of whlch ls ltself °n tl "n^llY substituted 

hgjoggn amino hy rtmw. ^SO-VR 19 . -{firU-O-R' 8 . -rCQVR" -(C=OVO-R", or - 

/n=QVNR 17 R 18 : 

t 

R 7 . R 8 . R 9 and R 10 are independently selected from the q roun consisting of H. halogen. 
azido, nitre, njtro so, amino: cvan o -L-R r . -L-S„. -L-DYE. &-C fi alKvl or SdSa al ko ^» 
«»rh of which I s itseH optionally gubgtjtutej bv halogen, amino, hvdrox v. -(SOafcg 
fSOol-O-R 15 . -fC=Q)-R ,B -tC^O-P 16 . or_-fC_gQJ "° ,7 ° 18 - 



of anv two arrant substiti iftntfi R 7 -R 10 taken in combination, form a 
numbered benzn moiatv. whic h j§ ontionallv substituted by haloqfin rVMo, "«rP, nlfrosp 
fl minn ovano. -L-P - -t--S f -L-DYE. &•& alkyl or d-C, alk"*Y, *tth of whteh is 
nptionaltv substituted bv halo ^ n. amino, hvdrnyy , ■(C^-R 19 , -fC=OVOR 16 . or -flMfl- 

o, any two adjacent substjjugnte R 7 -R 10 - ar R" and R* taken in combination with each 
other, form * f"«ed DYE; and. 

b) incubating said sample and said metal chelating compound for sufficient 
time to allow said oompound to chelate said target metal ion whereby said 
metal ion is bound. 

31 . (Original) The method according to Claim 30, wherein said method further 
comprises Illuminating said metal chelating compound with a suitable light source 
whereby said target ion is detected with the proviso that at least one of R\ R , 
R r , R 8 , R 9 , R 10 . R ,B or R 80 Is -L-DYE or at least two of R 7 -R 10 or R 18 and R 20 , 
taken In combination, form a fused DYE. 

32. (Original) The method acoording to Claim 31 , wherein said target metal ion is 
selected from the group consisting of Na*. Li*, K*. Ca*. Zn* and Rb*. 
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33. (Original) The method according to Claim 32, wherein said target metal ion is 
Na* 

34. (Original) The method according to Claim 32, wherein said sample comprises 
living cells, cellular components, proteins, peptides, buffer solutions or biological 
fluids. 

35. (Currently Amended) A method for binding and detecting target ions in a live cell, 
said method comprises: 

a) contacting a sample of live cells with a crown ether compound according 
to any ono of Claims 1 27 with the proviso that said compound comprise a DYE 
moiety and at least one lipohilic group, «"T?r ain crown ether compound has 
the formula 




wherein 

R 1 Is selected from the group consisting of -L-Ry. -L-Sr.. -L-PYE. Ci-Cm alkyl and C7- C. 19 
arvlHlkvl. each of which Is optionally substitu t ed bv halogen, flrtdo. nitro. nitroso, amin o , 
hvdrow. cvann , C^-Cf, atko x v an arvl or hateroarvl rino system. -(SOfl)-R 16 . -(SQ?>Q- 
R 1 « .rCsO^R 15 -/CgO^-O-R 16 •fC=OVNR 17 R 18 . C^-C n alkvt»mino, 0^1? dialkvlamlno. 
C r C c alkvt or C r c> alkoxv. each of whioh is lt ««H optionally substituted by halogen, 

aminn lMR»R"l h V Hrn W -ffiO.VR" -JSQ&Q&L -fC-OVB" -fO*0)-O-R 16 Or - 

(C=OVNR 17 R 1fl : 
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R 18 |g selected from the gro u p consisting of H. G-C fi alkyl. -L-R x . -L-Sn apd , " L ~ 

r" selected from the group co n sisting of H. C-0„ alkyl. frepzyl, a biologicallY 
compatible estarifvino group, a biologi cally compatible salt. -L-Rv. -L-Sn anti -l- 

DYE; 

|1« »re ipdeoendentlv sele< ?ad from the n/P u P consisting of H. CrSt 

alkvi ^.Cccarbo^ikvi- alDha. a ^w fl ikvl. trialkvlfillvl. a biologically compatible 

salt, -L-Rv. -L-S- and -L-DYE- or R 17 and R 18 takan in combination form a 
fi.memhered aliphatic ring t hut ootionallv fnoonaorates an oxygen atom; 

each L la Independently a «w?lent linkage: 

each DYE is independency a reporter molecule: 



Rv is Independently *n anrvlamide. an activated ester of a carboxylic aqft 
« narho* Y lj r- ester, an aovl azide. an acvl nitrile. «n aldehyde, *n alkvl hallde. an 
..nhy d . rjria- an aniline, a n amine, an an/l halide. an azirt* an aziridige, a, 
h^mnata a diazoalkane , a hainacetam irie a halotriazinfl ft hydrazine, an imido 
og ter an ieocvanate. a n Isothiocvanate a malelmide a phosphoramidite, a 
mwrthw platinum complex, a siM h niida a sulfonvl hallde. a thiol and a 
phfttnaotiyatable orouo: 

ftach Sc is Independently an amin o a , cld. a peptide, a protein, a polysaccharide, a 
nLPiP^ida. a nucleotide, an oligonuc l eotide, a nucleic acid, a hapten, a psoralen , 
a H n>1 S h or m Qne - a OBiA * " nid assembly , * ^nthatic polymer, a polymeric 
Jrmpartiole. a biological cell or a virus: 

R 1 » and R*° are independently selected from tha oroup consisting, of H, halogen, azido, 
p^ f?| pjtrogo amino nv.no. -L-Rv. -L-S I DYF §M M« Ql£l * k °*V» each °t 

which is itself nptiftpallv substituted bv hal o gen, amino, hydroxy. -fSO ? )-R 15 , -fSO ? )-0: 
r« -/n=OUR' 8 , -(r^m-O-rt 6 . or -fC=OVN R t7 R ,B ; 
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or R 19 and R 20 takpn in combination form a fused six-membered benzo moiety that js, 
nntionallv sub st jtuted bv ha lonen. azido. nitro. nitroso. amino, cyano, -I 
-L-DYE. C yC Plkvl or C.-C« alk nxv. each of which is itself optionally substituted by 
halonen amino, hydros ^§Qgk3l j -'SOol-O-R 18 . -ff^OVfl 18 -(QCQ-O-B 16 . °r - 

R 7 R 8 . R 9 and R 10 are independently selected from th e orouo consisting of H. halogen, 
azido. nitro. nitron amino, cvano. -I *R»- -L-So. -L-DYF <V(% alkyl Of Ci-C ft alkox^ 
aaoh of which Is itself optionally substitute d hy halooen. amino. hvdroXV. -(SO ? )-R w , . : 
,SO,lQ.R 15 . -(C^ -** .fr^OVO-R ,a .or-fC=OVNR 17 P 1B ; 

or anv two ad|a««nt substituants R 7 -R 10 . taken in combination, form a fused, sjx- 
mambered ben™ moietv. which [s ontionailv substituted by halnnen, flzldo, nitro, nitroso, 
amino, cyano. -L-R- 4--3~ -L-DYE. C,-C B alkyl or C-Or a lkoxy, each of which is 
optionally substfr fted bv hatooen. amino, hydroxy. .fO=OVR 18 . ><C=0>0-F 1B , or -(C=O J; 
NR 17 R 19 : 



l 19 and R 20 . 



wt 



or anv two a djacent substftuentj 

other, form § fused DYE; 

b) incubating said sample and said crown ether chelate compound for sufficient 
time to allow said compound to chelate said target metal ion; and, 

c) Illuminate said sample with an appropriate wavelength whereby said target 
ion is detected in a live cell. 

36. (Original) The method according to Claim 35, wherein said DYE moiety is 
substituted by a lipophilic group. 

37. (Currently Amended) The methe method according to Claim 36 wherein said 
lipophilio group Is an AM or acetate ester. 

» 

38. (Currently Amended) A kit for binding a metal ion In a sample, comprising: 
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a compound according to any ono of Clalmo 1 27 h aving the formula 

R 7 





R 20 



wherein 

R 1 is selected from the group con ing of -L-Rv. -L-Sr,. -L-DYE, C-Qif, alky! a"d Cr&n 
arvlalkvl. each of which is optionally substitu ted bv halogen, azido. nitro. nltroso. amino, 
hydroxy, cvano C r C« alkoxv. an arvl or h eteroarvl ring system. -(SO?VR 15 , -{SO ? )-0- 
r" , .(C=Q1-R 18 , .fft=Ol.Q.P 18 -/C=OVNR 17 R 18 C,-C« alk vlamino. Co-C dialkylamino, 
tyCc alkvl or CrC n alkoxv. eac h of which is itself optionally substituted by halogen, 
' >ino f.NR"R 18 ). hvHrnw. .ffiQ,VR 1s . ..SCM-O-R 15 . -(C^ -* 6 -if^-O-R 18 or ■ 
(P=Cn-NR 17 R 18 ; 

R 15 is selected from , the oroup co nsisting of H. (yC,, alkvl. -1 -Rv. -L-Sc and -L- 
DYE; 

r" |s selected from the orouo consi s ting of H- C<-C« alkvl. benzyl, a biologically 
mmpatihle estflrifving group, a b| olontcatlv comnatible salt. -I -Rv. -L-Sr and -L- 

DYEl 

R 17 and R 1B are Independently selected from the group consisting of H. Ci-Ca 
ffi [W Vl , r^-CflCarboxvalkvl alnha-acvloxva lkvl. trialkvlsiM. a biologically compatible 
gajt, .. -p- -i -gg »nd .L.DYE ; at * 17 aod »" ^ken in combination form a 5- or 
fi.mamhered aliohatte ring that opt ionally incorporates an oxygen atom; 

each L Is Independently a cov alent linkage: 
each DYE is independently a repor ter molecule; 
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a^h Rv b» Independently a n acrvlamide. an activated ester of a carboxyllc acid, 
« rgrhfrc yiin ester, an acyi a?ide. an acvl nitrite, an aldehyde an alky! haljde, an 
anh ydride, an aniline, en amine, an arvl halide. an azirie. an aziridine, a 
hnrnnate. a dlazoalkane. a halo a cetamide. a halotrlazlne. a hydrazine, a] 
actor, gj isocvanate. a n isnthiocvanat«- a malelmide a nhosphoramjdjte, a 
Pffl fl"" platinum complex, a silvl ft allde. a sulfonvl hallde, a thiol a^d, ft 
p h^tnaRtivatahle group: 

* • 

oa ^h Rr. ^ Independently »n emino acid. P pe ptide, a protein a polysaccharide, a, 
n,.^i oftC ld« a nucleotide. *n nlin Q nucleot^ f , a nucleic acid a hapten, a psoralen, 
q nnfl, ^ hormone, a lipid a lipid assem bly- a svnthetin pnlymer, a polymer's 
mlnroparticle. a bi" '"qfrai cell or a virua: 

R" and R 20 ar*> independently selected fr o m the orouP consisting of H. halogen, azido, 

nits nitron amin o , c y fl f r - R r ^ J -OYF. QdSa W ftrf^lto*/ . «Mh 0< 
which is itself optioned substitut e d hx/hainasn. amino, hydroxy, dSQ^SUL JSQ&Qz 
r" .fC = OVR". .{n=n\-Q.R 18 . or ./C=cn.NR 17 R 18 : 

nr R 19 and Retaken in combination form a fused sbt-memlwed henzo moiety thatjs 
n ptionallv substituted bv ha | o nan. azido. nitro. nltrosQ. arplno, cyano , -L-R s , -L-3c » 
.i .nVF c.-C alky' ST. <V^ «»<o*v- » af * rf whlch ls ""tionally substituted fry. 

W «n emino. hvd ^ y ■f«n.VH w - ■fSO.VO.R 1 ' -f&0)-R" -fC=OVP-R 16 . <» - 

(C=ovnr 17 r 18 : 

R 7 R 8 . R 9 and P 10 independent^ selected from the qfOUP consisting of H, ha|o 

arida jiitja nitrosr , arnjrjs cya ns d - R r d ^ - L ' PYE - ^ fl|kvt or ^ alk ° a 
A»inh of which Is itself optional ly substituted bv halogen, aminn, hydroxy, -fgP?)-° 

M .fr^-o-R* 8 . <?r •fn=OVNR 17 R 1B : 




nr env two adjacent suhrtituenta R 7 -B 10 - taken in combination, form a fused aifc 
T «m.w«H henzo r p ^ Y ^ nptiQnallv s ubstituted ^yJiaLog en arldo , nHro, nitroi 

amino, cvano. -L-Rv -I -Sr. -L-DYE, Crffh §Jt ^ 

nptionallv substituted bv hal o gen, amino, hydroxy. -(C=Q)-R 1S , -(C=Q)-Q-R , Of dSzQl 



NR ,7 R 1B : 
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nr „m/ two adjacent ...hstituents P/-P 10 *r R 19 and R 20 . takftn in combination with 
ftfln h other, fo rm a fused DYE; and, 

comprising one or more components selected from the group consisting of a 
calibration standard of a metal ion, an ionophore, a fluorescent standard, an 
aqueous buffer solution and an organic solvent. 
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CONCLUSION 



In light of the amendments and remarks, reconsideration and withdrawal of the 
outstanding rejections is respectfully requested. All amendments are made in a good 
faith effort to advance the prosecution on the merits. Applicant respectfully submits that 
no amendments have been made to the pending claims for the purpose of overcoming 
any prior art rejections that would restrict the literal scope of the claims or equivalents 
thereof. Applicant reserves the right to subsequently take up prosecution of the claims 
originally filed in this application in continuation, continuation-in-part, and/or divisional 
applications. 

It is submitted that this application is now ready for allowance. Early notice to 
this effect is solicited. If, in the opinion of the Examiner, a telephone conference would 
expedite the prosecution of the subject application, the Examiner is invited to call the 
undersigned at (541) 335-0203. 



Molecular Probes, Inc. (A wholly owned subsidiary of Invitrogen Corp.) 
29851 Willow Creek Rd. 
Eugene, Oregon, 97402 
Phone: (541)336-0203 
Facsimile: (541) 335-0354 
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